P/5 AIT COOPERATION TREAT 



PCT/NL98/00579 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

wasningion, u.Lf.^u/oi 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
22 August 2000 (22.08.00) 




International application No. 
PCT/NL98/00579 


Applicant's or agent* s file reference 
BO 42135 


International filing date (day/month/year) 

08 October 1998 (08.10.98) 


Priority date (day/month/year) 


Applicant 

POELSTRA, Klaas et al 



1. The designated Office is hereby notified of its election made: 

I X I in the demand filed with the International Preliminary Examining Authority on: 
04 May 2000 (04.05.00) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election 




was 
was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 


Authorized officer 


34, chemin des Colombettes 


Pascal Piriou 


1211 Geneva 20, Switzerland 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: {41-22)338.83.38 



Form PCT/IB/331 (July 1992) 



NL9800579 



Copy for the Elected Office (EO/L' . 

ATENT COOPERATION TRE, - V 



PCT/NL98/00579 



From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF THE RECORDING 
OF A CHANGE 

{PCT Rule 92bis.l and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 
20 April 2001 (20.04.01) 



To: 



DE BRUIJN, Leendert, C. 
Nederlandsch Octrooibureau 
Scheveningseweg 82 
P.O. Box 29720 
NL-2502 LS The Hague 
PAYS-BAS 



Applicant's or agent* s file reference 
80 42135 



IMPORTANT NOTIFICATION 



International application Na 
. PCT/NL98/00579 



International filing date <d ay/mo nth/year) 
08 October 1998 (08.10.98) 



1. The following indications appeared on record concerning: 
pX] the applicant the inventor the agent the common representative 


Name and Address 

RIJKSUNUVERSITEIT TE GRONINGEN 

P.O. Box 72 

NL-9700 AB Groningen 

Netherlands 


State of Nationality 
NL 


State of Residence 
NL 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the follow/ing change has been recorded concerning: 
1 1 the person | X[ the name | | the address | | the nationality | | the residence 


Name and Address 

RIJKSUNIVERSITEITTE GRONINGEN 

P.O. Box 72 

NL-97(X) AB Groningen 

Netherlands 


State of Nationality 
NL 


State of Residence 
NL 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
1 X[ the receiving Office | | the designated Offices concerned 
1 1 the International Searching Authority | X| the elected Offices concerned 
1 X| the International Preliminary Examining Authority | | other: 





The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22)740.14.35 


Authorized officer 

R. Chrem 
Telephone No.: (41-22) 338.83.38 



Form PCT/lB/306 (March 1994) 



003976185 



FCT 

REQUEST 



The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty. 



For receiving Office use only 



International Application No. 



International Filing Date 



Name of receiving OfTicc and '*PCT International Application" 



Applicant's or agent's file reference 

(if desired) (12 characters maximum) BO 42135 



Box No. I TITLE OF INVENTION Peptide-based carrier devices for stellate cells and 
other cell types involved in chronic inf laimiatory and fibrotic disorders 



Box No. II APPLICANT 



Name and address: (Family name followed by Z^ven name; for a legal entity, full official 
designation. The address must include postal -ode and name of country. The country of the 
address indicatedin this Box is the applicant sState (that is. country) of reside nee if no btate 
of residence is indicated below.) 

Stichting voor de Technische Wetenschappen 
P.O. Box 3021 
N1^3502 GA UTE^ECHT 
Ihe Netherlands 



I [ This person is also inventor. 



Telephone No. 



Facsimile No. 



Teleprinicr No. 



State (that is, country) of nationality: 

The Netherlands (ML) 


State (that is, country) c 

The Nether 1 


»f residence: 

ands (NL) 


This person is applicant | 1 all designated rrr\ all designated Slates except 1 1 the United Sutes | | the States indicated in 

for the purposes of 1 1 States iXj the United States of America | | of Amcnca only | | the Supplemental Box 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 





Name and address: (Family name followed by given name: for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicatedin this Box is the applicant 'sState (that is. country) of residence if no btate 
of residence is indicated below.) 

Rijksunuversiteit te Groningen 

P.O. Box 72 

NL-9700 AB GRONINGEN 

The Netherlands 



State (that is, country) of nationality: 

The Netherlands (NL) 



This person is: 

[X I applicant only 

I I applicant and inventor 

I I inventor only (Ifthis check-box 
' ' is marked do not fill in below.) 



State (that is, country) of residence: 

The Netherlands (NL) 



This person is applicant 
for the purposes of: 



□ all designated 



States 



rrjn all designated States except 
1-^ I the United States of America 



□ the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



[ X| Further applicants and/or (funher) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby /has been appointed to act on behalf 
of the applicant(s) before the competent International Authorities as: 



agent 



□ 



common representative 



Name and address: (Family name followed by given name: for a legal entity, full official 
designation. The address must include postal code and name of country.) 

DE BRUIJN, Leendert C. et al 
Nederlandsch Octrooibureau 
Scheveningseweg 82, P.O. Box 29720 
NL-2502 LS The Hague 
THE NETHERLANDS 



Telephone No. 

70 ^527500 



Facsimile No. 

70 .^527528 



Teleprinter No. 



□ 



Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address lo which correspondence should be sent. 



Form PCT/RO/IOl (first sheet) (July 1998) 



See Notes lo the request form 



Sheet No. 



Continuation of Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



If none of the following sub-boxes is used^ this sheet should not be included in (he request 



Name and address: (Family 
designation. The address mu 
address indicatedin this Box 
of residence is indicated below.) 



POELSTRA, Klaas 
Kruirad 2 

NL-9285 jyn? BUITENPOST 
•nie Netherlands 



This person is: 

I I applicant only 

|X I applicant and inventor 

r j inventor only (If this check-box 
" ' is marked, do not fill in below.) 



State (that is, country) of nationality: 

The NGt±ier lands (ML) 


State (that is, country) c 
Ihe Ne 


)f residence: 

sther lands ( NL ) 


This person is applicant | 1 all designated | 1 all designated States except 

for the purposes of: 1 1 States | | the United States of Amenca I of 


: United States 1 1 the States indicated in 

America only | | the Supplennental Box 



Name and address: (Family name followed by given name; for a legal entity, fill official 
designation. The address must include postal code and name of country. The country of the 
adc^ess indicatedin this Box is the applicant 'sState (that is, country) of residence if no State 
of residence is indicated below.) 

BELJAARS, Eleonora 
SchcxDlstraat 27 A 
NL-9712 JR GRONINGEN 
The Netherlands 



This person is: 

I I applicant only 

I X I applicant and inventor 

[ I inventor only ^7/'f/i/5c/iec^-6Qx 
is marked, do not fill in below.) 



Slate (that is, country) of nationality: 

The Netherlands (NL) 



State (that is, country) of residence: 

The Netherlands (NL) 



This person is applicant 
for the purposes of: 



□ all designated j I all designated States except 
States t.^..-^^^^ ^ 



I I the United States of America 



Ethe United States 
of America only 



□ the States indicated in 
the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicatedin this Box is the applicant 'sState (that is, country) of residence if no State 
of residence is indicated below.) 

MEIJER, Dirk Klaas Fokke 

Parklaan 17 

NL-9724 AN GRONINGEN 

The Netherlands 



This person is: 

I I applicant only 

|X I applicant and inventor 

I I inventor only (If this check-box 
' ' is marked, do not fill in below.) 



State (that is, country) of nationality: 


State (that is. country) of residence: 


The Netherlands (NL) 


The Netherlands (NL) 



This person is applicant l l all designated | I all designated States except rrrn the United Slates | 1 the States indicated in 

for the purposes of: I I States I I the United States of America I of America only | | the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 

address indicated in this Box is the applicant 'sState (that is, country) of residence if no State Th i s person i s : 

of residence is indicated below.) 

I I applicant only 

I I applicant and inventor 

I I inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is. country) of nationality: 



Stale (that is. country) of residence: 



This person is applicant 
for the purposes of: 



□ 



all designated i i all designated Slates except 
I I the United Stales of America 



Slates 



the United States I 1 the States indicated in 

f America only | I the Supplemental Box 



I I Further applicants and/or (further) inventors are indicated on another continuation sheet. 



Form PCT/RO/IOI (continuation sheet) (July 1998) 



See Notes to the request form 



Sheet No- 



Box No.V DESIGNATION OF STATES 



The following designations arc hereby made under Rule 4,9(a) (mark the applicable check^boxes: at least one must be marked)'. 



Regional Patent 



la 



AP 



EA 



Bl EP 



ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SZ Sw^land, UG Uganda, 
ZW Zimbabwe, and any other State which is a C ntracting Stale of the Harare Protocol and f the PCX 
Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan. KZ Ka^stan, MD Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contractmg 5tate 
of the Eurasian Patent Convention and of the PCT 

European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein CY Cyprus DE Genriany, 
DK Denmark, ES Spain, Fl Finland, FR France, GB United Kingdom. GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a ConU^tmg State of the European 
Patent Convention and of the PCT 
(a OA OAPI Patent: BF BurkinaFaso. BJ Benin, CF Central African Republic, CG Congo, CI Cote dM voire CM Cameroon, 
GA Gabon, GN Guinea, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State 
which isamember StateofOAPIandaContractingStateofthe ?CX (ifother kind of protection or treatment desired, specify 

on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 



la 


AL 


la 


AM 


B 


AT 


B 


AU 


H 


AZ 


Bl 


BA 


Si 


BB 


81 


BG 


la 


BR 


SI 


BY 


B 


CA 


GB 


CHs 


SI 


CN 


B 


CU 


191 




la 


DE 


la 


DK 


la 


EE 


ca 


ES 


la 


FI 


SI 


GB 


la 


GE 


a 


GH 


la 


GM 


la 


GW 


B 


HR 


Bl 


HU 


B 


ID 


Bl 


IL 


B 


IS 


B 


JP 


B 


KE 


B 


KG 


B 


KP 


B 


KR 


B 


KZ 


B 


LC 


B 


LK 


B 


LR 



Albania 

Armenia 

Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 

Brazil 

Belarus 

Canada 

ind LI Swiuerland and Liechtenstein 

China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom 

Georgia 

Ghana 

Gambia 



Croatia 

Hungary 

Indonesia 

Israel 

Iceland 

Japan 

Kenya 

Kyrgyzstsm 

Democratic People's Republic of Korea 

Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 
Liberia 



Bl 

ca 

Bl 



SI 
Bl 



B 

ca 

Bl 
Bl 
E] 
B 
B 
B 
B 
B 
B 
B 
B 
Bl 

B 
B 
B 
B 



LS Lesotho 

LT Lithuania 

LU Luxembourg 

LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

UA Ukraine 

UG Uganda 

US United Stales of America 



UZ 
VN 
YU 
ZW 



Uzbekistan 
Viet Nam . 
Yugoslavia 
Zimbabwe , 



Check-boxes reserved for designating States (for the purposes of 
a national patent) which have become party to the PCT after 
issuance of this sheet: 



□ 



.CD. .GRENM)A 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permined under the PCT except any designaiion(s) indicated in the Supplemental Box as being excluded 
froni the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the appl icant 
at the expiration of that time limit. (Confirmation of a designation consists of the fling of a notice specifying thai designation and the 
payment of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit.) 



Form PCT/RO/101 (second sheet) (July 1998) 



See Notes to the request form 



Box No. VI PRIORITY CLAIM 



Sheet No. 



I I Further priority claims arc indicated in the Supplemental Box. 



Filing date 
of earlier application 
(day/month/year) 



item (1) 



Number 
of earlier application 



Where earlier application is: 



national application: 
country 



regional application:* 
regional Office 



international application: 
receiving Office 



item (2) 



item (3) 



Pn The receiving Office is requested to prepare and transmit to the Intemationai Bureau a certified copy 
of the earlier application(s) (only if the earlier application woj filed with the Office which for the 

purposes of the present international application is the receiving Office) identified above as itcm(s): 

• Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4. IO(b)(ii)). See Supplemental Box, 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choiceoflnternational Searching Authority (ISA) 

Of two or more International Searching Authorities are 
competent to carry out the intemationai search, indicate 
the Authority chosen: the two-letter code may be used): 

ISA / EPA 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This intemationai application contains 
the following number of sheets: 

request 4 

description (excluding 

sequence listing part) 17 

claims 8 

abstract 

drawings 6 

sequence listing part 
of description 



Total number of sheets 



35 



This intemationai application is accompanied by the item(s) marked below: 

1 . (2 fee calculation sheet 

2. □ separate signed power of attorney 

3. □ copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. Q translation of intemationai application into (language): 

7. Q separate indications concerning deposited microorganism or other biological material 

8. nucleotide and/or amino acid sequence listing in computer readable form 

9. □ other (specify) '. 



Figure of the drawings which 35 
should accompany the abstract: 


Language of Hling of the Enqlish 
intemationai application: 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious f-om reading the request). 

)RRITSMA, 



Nederlandsch OctroDibureau , Ihe Hague 




8 gfctQhen-l^^ 



1 . Date of actual receipt of the purported 
intemationai application: 


2- Drawings: 


3. 


Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported intemationai application: 






I 1 received: 


4. 


Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 






I 1 not received: 


5. 


Intemationai Searching Authority . 
(if two or more are competent): loA / 




6. 1 1 Transminal of search copy delayed 
1 1 until search fee is paid. 





Date of receipt of the record copy 
by the International Bureau: 



For International Bureau use only 



Form PCT/RO/101 (last sheet) (July 1998) 



See Notes to the request form 



This sheet is not part of<^^^es not count as a sheet of the internal ional^^icat ion. 

JP ^] I For receiving Office use only 



FEECALCULATION SHEET 
Annex t the Request 



Applicant's or agent's ^ 

filc reference BO 42135 



International application No. 



Date stamp of the receiving Office 



Applicant stichting voor de Tfechnische Wfetenschappen & Ri jksuniversiteit 
Groningen 



CALCULATION OF PRESCRIBED FEES 
1. TRANSMITTAL FEE 



L 



110 



SEARCH FEE 
International search to be carried out by 



2510 



EPO 



Of r\*o or more International SearchinQ Authorities are competent in relation to the international 
application, indicate the name of the Authority which is chosen to carry- out the international search.) 



3. INTERNATION.AL FEE 
Basic Fee 

The international application contains 

first 30 sheets 

21 



35 



sheets. 



900 



105 



remaining sheets additional amount 
Add amounts entered at b, and b,and enter total at B 



1005 



Designation Fees 

The international application contains 



all 



208 



designations 



number of designation fees 
payable (maximum 11 j 



amount of designation fee 



Add amounts entered at B and Dand enter total at 1 

(Appliccnis from certain States are entitled to a reduction of 75% of the 
international fee. Where the applicant is (or all applicants are) so entitled, the 
total to be entered at I is 25% of the sum oj the amounts entered at B and D.J 



1005 



4. FEE FOR PRIORITY DOCUMENT 



TOTAL FEES PAYABLE 

Add amounts entered at T. S. I and P. and enter total in the TOTAL box 



3625 



TOTAL 



X The designation fees are not paid at this time. 



MODE OF PAYMENT 

I— I authorization to charge 

I deposit account (see belov.) 

I I cheque 

[ [ postal money order 



[ I bank draft 
I I cash 

[ I revenue stamps 



I I coupons 

I I other (specify): 



DEPOSIT ACCOUNT AUTHORIZATION (this mode of payment may not be available at all receiving Offices) 
The RO/ NL j x[ is hereby authorized to charge the total fees indicated above to my deposit account. 

r— I is hereby authorized to charge any deficiency or credit any overpa> ment in the toul fees indicated above to my 
I ^1 deposit account. 

is hcrebv authorized to charee the fee for preparation andiiransprittal of the priorit^• document to the International 
L2LI Bureau of WIPO to my depisn account. /O V ^ ^ JORRITSMA, Ruurd 



8 October 1998 



Deposit Account Number 



Date (day month year) 



Form PCT/RO/101 (Annex) (January 1996; reprint Jan uar> 1997) 




Sec Notes to the fee calculation sheet 




This sheei is not part of and Joes not count as a sheet of the international application. 



PCT 



FEE CALCULATION SHEET 
Annex to the Request 



Applicant's or agent's -^^ 

file reference BO 42135 EE 



For receiving Office use only 



International application No. 



Dale stamp of the receiving Office 



Applicant 

; Stichting voor de Technische Wetenschappen et al, 



CALCULATION OF PRESCRIBED FEES 

1. TRANSMITTAL FEE 



2. SEARCH FEE 

International search to be carried out by 

Of mo or more hternat tonal Searching Authorities are competent in relation to the international 
npplication, indicate the name of the Authority which is chosen to carry out the international search. J 

3. INTERNATIONAL FEE 



Basic Fee 

The international application contains 



first 30 sheets 



sheets. 

L 



bl 



remaining sheets additional amount 

Add amounts entered at bl and b2 and enter total at B 



b2 



Designation Fees ^ 

The international application contains : 

5 . 209 



designations. 



X 



1045 



D 



number ot designation fees amount of designation fee 
payable (nuiximuni II) 



Add amounts entered at B and D and enter total at I 

(Applicants from certain States are e milled to a reduction of~5% of the 
international fee. Where the applicant is (orallapplicants are) so entitled the 
'ota/toheenteredat lis25^/bofthesianoftheamoiintsenteredat BandU.) 



1045 



4. ri:i-: IX)R PRIORI I'Y IX)CUM1:N I df applicable) 



5. lOl Al. Fi:i:S PAYABLE 

Add amounts entered at \\ S. I and P. and enter total in the 10 TAL box 



1045 



lOTAL 



[ I The designation fees are not paid at this time. 



MODE OK PAYMENT 

r— I authori/aiion to charge | | ^,3,,^, ^,afi 

Ix I deposit account (see below) I I 

I I cheque Q cash 

j I postal monev order [ [ re\enue stamps 



[ I coupons 

I I other (spectfvt: 



DEPOSIT .ACCOUNT AUTHORIZATION (this mode of payment may not he avadahle at all reeeivini^ Ofprcs} 
1 he KO' NL [~x| is hcreb> aulhori/.ed to cliariic the total fees indicated above to my deposit account. 

I 1 is hcreb> authorized n> eharue an> deficiency or credit an> overpavmcni in the total lees indicated abo\e to m> 

|x I deposit accoimt. 

I 1 is hcrebv auihori/cd to cluriio ihe tee for preparation and transmittal of the priorit> d..eumeni uy^hueriutlional 

|X I Bureau ot \\ IP( ) to !n> deposit account. 



15.3.0/0 



8 Qntober 1999 



BOTTEm, Hans J. 




1 )alc /dti\'/mt>nfh \ i'an 



Sn^naiure 



...,v-. A 



PCT/NL98/00579 




PATENT COOPERATION TREATY 

\ 



From the INTERNATIONAL BUREAU 



NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(POT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 
28 January 2000 (28.01.00) 



To: 



DE BRUIJN, Leendert, C. 
Nederlandsch Octrooibureau 
Scheveningseweg 82 
P.O. Box 29720 
NL-2502 LS The Hague 
PAYS-BAS 



Applicant's or agent's file reference 
BO 42135 



IMPORTANT NOTIFICATION 



International application No. 
PCT/NL98/00579 



international filing date (day/month/year) 

08 October 1998 (08.10.98) 



1. The following indications appeared on record concerning: 
1 X| the applicant | X [ the inventor | | the agent | | the connmon representative 


Name and Address 


State of Nationality 


State of Residence 


Telephone No. 


Facsimiie No. 


Teleprinter No. 


2, The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
1 I the person | [ the name [ | the address | | the nationality [ | the residence 


Name and Address 

SCHUPPAN, Detlet Bruno, Igor 
Baumzeil 2 
D-91088 Bubenreuth 
Germany 


State of Nationality 
DE 


State of Residence 
DE 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3, Further observations, if necessary: 

New applicant/inventor for the United States only. 


4. A copy of this notification has been sent to: 
1 X[ the receiving Office [ [ the designated Offices concerned 
1 X| the International Searching Authority | | the elected Offices concerned 
1 1 the International Preliminary Examining Authority | | other: 





Authorized officer 


The International Bureau of WlPO 


34, chemin des Colombettes 


Athina Nickitas-Etienne / 


1211 G neva 20, Switz riand 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41 -22) 338.83.38 /m/^ 



Form PCT/IB/306 (March 1994) 



503075562 



^fc'ENT COOPERATION TRldl^ 

POT 



lINITEIF^IiSIIATDOIMl 


AL PFSEUIiyilflMAIRY EXAOl/JliV 


JATBOBSS REPORT 




(POT Article 36 and Rule 70) 


Applicant's or agenf s file reference 
BO 42135 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Fomi PCT/lPEA/416) 


International application No. 
PCT/NL98/00579 


International filing date (day/month/year) 
08/10/1998 


Priority date (day/month/year) 
08/10/1998 


International Patent Classification (IPC) or national classification and IPC 
A61K47/48 

O 


Applicant 

STICHTING VOOR DE TECHNISCHE WETENSCHAPPEN et al. 



1 . This International preliminary, examination report has been prepared by this International Preliminary Examining Authority 
and Is transmitted to the applicant according to Article 36. 

o 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 
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I. Basis fth r p rt 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).)\ 

Description, pages: 

1-17 as originally filed 

Claims, No.: 

1 -26 as received on 1 8/1 2/2000 with letter of 1 8/1 2/2000 

Drawings, sheets: 

1/6-6/6 as originally filed 

2. With regard to the language, all the elements marked above were available or fumished to this Authority In the 
language in which the intemational application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the intemational application in computer readable form. 

□ fumished subsequently to this Authority in written form. 

□ fumished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucti amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 
Novelty (N) 



Inventive step (IS) 



Yes: Claims 1 -26 (but see V: 1 ) 

No: Claims 

Yes: Claims 1 -26 (but see V:2) 

No: Claims 



Industrial applicability (lA) Yes: Claims 1 -26 (see Rule 67.1 (iv) PCT for Claims 2-7 and 26) 

No: Claims 



2. Citations and explanations 
see separate sheet 



Vill. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
s separate sheet 
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V. Reasoned statement 

Initial remark: 

The claimed subject-matter (as amended) relates to two kinds of compounds 
which are capable of targeting cells involved in sclerotic and/or fibrotic 
diseases: 

A) a receptor (unspecified) binding peptide linked to a carrier, said peptide 
comprising a cyclic sequence including RGD, KPT, RKKP or SRNLIDC. 

B) a mannose-6-phosphate receptor binding compound (unspecified; with a 
disclaimer) linked to a carrier, characterised by at least 10 molecules/carrier, 
the compound being in particular mannose-6-phosphate . 

The cited prior art is silent about the present concept and the amended set of claims 
has therefore been accepted under Rule 13 [Unity] in spite of the different types of 
compounds. 



The following documents will be referred to in this report: 

D1 = Hepatology; 1998, page 233A 
D2= Hepatology; 1998, page 31 3A 
D3= EP -A- 844 252 



1 . Noveltv (Article 33f2) PCT) 
I. 

Although cited as X-documents, it is presumed by the Examiner that D1-D2 
were in fact published on or after the priority/filing date (08.10.98). 
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The Support Service has not been able to establish the exact date of publication 
of D1-D2 and this question should be settled at a later stage. 

II. 

Disregarding D1-D2, the claimed subject-matter is novel over the prior art, 
2. Inventive step (Article 33(3) PCT) 

It is considered that both A and B fulfill the requirements for an inventive step 
because it could not have been derived from the cited prior art that these com- 
pounds are useful for targeting said cells. 

Note that an objection was initially raised against the original drafting of B, "a 
molecule capable of recognizing and binding mannose-6-receptor" (being un- 
defined and speculative), but the drafting has been modified by the reference 
to "...at least 10 molecules...". 

Whether this amendment is allowable (see Vlll:2) and sufficient will be subject 
to national/regional regulations. 



VIII. Certain observations 

Claims: 
1. 

Claims 2-7 and 26 cover methods for treatment, see Rule 67.1 (iv) PCT, and 
are not acceptable under all national/regional regulations (see e.g. Article 52(4) 
EPC). 

In case of a later European phase, the claims could be redrafted with a view 
to the Guidelines, C-IV. 4.2. 
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2. 

Claims 1-2 and 8-9 refer to "...at least 10 molecules..."; this is derived from 
Figure 5 and is only valid for mannose-6-phosphate (Claim 9). 
The generalisation made in said Claims 1-2 and 8 is not supported by a spe- 
cific teaching in the Description. 

3. 

Claims 18-21 should apparently refer to Claims 10-17 (instead of 8-17). 
4. 

Claim 24 is unclear with regard to the number of carriers because the compound 
of Claims 8-23 already contains a carrier. 

5. 

The disclaimer in Claim 25 appears superfluous since the sequence differ from that 
of the peptide of Claim 1 1 . 

Description: 

6. 

The reason for the disclaimers in Claims 8 and 25 should be explained in the 
Description. 

7. 

The claims have been considerably amended during the international phase and 
the Description should therefore be adapted to the amended set of claims. 
Statements such as that on page 4, lines 10-14, should be modified - all those 
compounds are not inventive (see i.a. D3 which discloses that RGD-containing 
cyclic peptides bind to receptors; col. 7). 

The inventive contribution is that disclosed on page 2, lines 14-15, with an appro- 
priate broadening. 
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CLAIMS 



® 



1 . Method for targeting cells involved in sclerotic and/or fibrotic diseases in a tissue 
sample of a subject using a carrier molecule, said carrier molecule being linked to at least 
one further molecule, said furthCT molecule being s elected from the group comprising: 

- a cyclic peptide comprising the amino acid sequence RGD 

- a cyclic peptide comprising the amino acid sequence KPT 

- a cyclic peptide comprising the amino acid sequence RKKP 

- a cyclic peptide comprising the amino acid sequence SRNLIDC 

- a molecule capable of recognising and binding mannose-6-phosphate receptor and at 
least an amount that is equivalent to at least 10 molecules capable of recognising and 
capable of binding mannose-6-phosphate rec^tor linked to HSA are linked to the carrier 



2. Method for targeting cells involved in sclerotic and/or fibrotic diseases in a subject 
using, in a pharmaceutically acceptable amount and form a carrier molecule, said carrier 
molecule being Unked to at least one further molecule, said further molecule being 



- a cyclic peptide comprising the amino acid sequence RGD 

- a cyclic peptide comprising the amino acid sequence KPT 

- a cyclic peptide comprising the amino acid sequence RKKP 

- a cyclic peptide comprising the amino acid sequence SKNLIDC 

- a molecule enable of recognising and binding mannose-6-phosphate receptor and at 
least an amount that is equivalent to at least 10 molecules capable of recognising and 
capable of binding mannose-6-phosphate receptor linked to HSA are Unked to the carrier 



3. Method according to claim 1 or 2 wherein the ceUs comprise at least one target 
receptor specific for Hepatic Stellate Cells (HSC) or a receptor that is iqjregulated on HSC 



molecvde. 



selected from the group comprising: 



molecule. 



during disease. 
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4. Method according to any of claims 1-3 wherein the cells comprise at least one target 
receptor selected from the group of PDGF receptor, collagen type VI receptor, cytokine 
recq)tor(s) such as TGFB, TNFa and interleukin IB. 

5. Method according to any of the claims, wherein the carrier molecule comprises 
additional drugs or chemicals linked thereto. 

6. Method according to any of the preceeding claims, wherein the carrier molecule 
comprises a diagnostic marko- attached thereto. 

7. Method accordmg to any of the preceeding claims wherein the cells involved in a 
sclerotic and/or a fibrotic disease are cells involved in a disease selected from the group 
consisting of Uver fibrosis, in particular cirrhosis, kidney fibrosis, in particular 
glomerulosclerosis and interstitial fibrosis, lung fibrosis, atherosclerosis and chronic or 
acute inflammatory processes such as riieumatoid arthritis, Crohns disease, coUtis 
ulcerosa, glomerulonephritis, sepsis and tumor-cell proliferation associated pathology, 
fibroblast proliferation associated pathology, endotheUal cell proUferation associated 
pathology and osteoblast proliferation associated pathology. 

8. Compound for use in a method according to claim 1 or 2 said compound being a 
carrier molecule linked to at least 10 molecules capable of recognising and capable of 
binding marmose-6-phosphate receptor are linked to the carrier molecule, with the 
provisio the compound is not a naturally occuring peptide with terminal mannose-6- 
phosphate residues, latent tumor growth factor beta, thyroglobulin or a lysosomal protein. 

9. Compound according to claim 8 wherein the molecule enable of recognising and 
capable of binding mannose-6-phosphate receptor is mannose-6-phosphate. 

10. Compound for use in a method according to any of the claims 1-7 said compound 
being a carrier molecule Unked to at least one fiirther molecule said fiirther molecule being 
X*YRGDYX*, wherein X* represents the location of cychsation and Y represents at least 
one amino acid or a sequence of amino acids up to a length such that the target receptor 
binding capacity of the fiirttier molecule is retained. 
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11. Compound according to claim 10 wherein said further molecule is X*GRGDSPX*, 
wherein X* represents the location of cyclisation. 

12. Compound for use in a method according to any of claims 1-7 said con^und being a 
carrier molecule linked to at least one further molecule said further molecule being 
X*YKPTYX*, wherein X* represents the location of cyclisation and Y represents at least 
one amino acid or a sequence of amino acids uptoa length such that the target receptor 
binding capacity of the further molecule is retained. 

13. Compound according to claim 12 wherein said further molecule is X*DKPTLX*, 
wherein X* represents die location of cycUsation. 

14. Compound for use in a method according to any of claims 1-7 said compound being a 
carrier molecule linked to at least one further molecule said further molecule being 
X*SRNLIDCX*, wherein X* represents the location of cyclisation, 

15. Compound for use in a method according to any of claims 1-7 said compound being a 
canier molecule linked to at least one further molecule said fiirther molecule being 
X*RKKPX*, wherein X* represents the location of cyclisation. 

16. Compound according to any of claims 10-15 wherein X* is a cystein residue. 

17. Compound according to any of claims 10-16 wherein X* represents the location of 
cyclisation and attachment to the carrier molecule. 

18. Compound according to any of the claims 8-17 wherein of the further molecule the 
cycUc portion of the cyclic peptide comprises multiple receptor binding sequences. 

19. Compound according to any of the claims 8-18 wherein of the further molecule the 
cyclic portion of the cyclic peptide comprises multiple receptor binding sequences 
directed at at least two different types of receptors. 
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20. Compound according to any of the claims 8-19, wherein the further molecule 
comprises mxiltiple cyclic peptides directed at the same or different types of receptors. 

21. Compoimd according to any of the claims 8-20, wherein the carrier molecule is 
selected fix)m the groiq) of carrier molecules consisting of proteins, oligo or polypeptides, 
immunoglobulins or parts thereof, oUgonucleotides, disaccharides, polysaccharides, 
biodegradable synthetic polymers, Uposomes, Upid particles, biocompatible polymers in 
the form of microspheres or nanoparticles, endogenous plasma proteins e.g. albumin, 
lactoferrin, alkaline phosphatase, siq)eroxide dismutase, alpha2 macroglobxilin and 
fibronectin. 

22. Compound according to any of the claims 8-21, wherein the carrier molecule 
comprises additional dmgs or chemicals linked thereto. 

23. Compound according to any of the claims 8-23 wherein the carrier molecule 
comprises a diagnostic marker attached thereto. 

24. Pharmaceutical composition comprising a compoimd according to any of claims 8-23 
as targeting ingredient and one or more pharmaceutically acceptable carriers. 

25. Use of a compound according to claim 8-23 for in vitro diagnosis of a sclerotic and/or 
fibrotic disease in particular for in vitro diagnosis of a disease selected from the group 
consisting of Uver fibrosis, in particular cirrhosis, kidney fibrosis, in particular 
glomerulosclerosis and interstitial fibrosis, Ivmg fibrosis, atherosclerosis and chronic or 
acute inflammatory processes such as rheumatoid arthritis, Crohns disease, coUtis 
ulcerosa, glomerulonephritis, sepsis and tumor-cell proliferation associated pathology, 
fibroblast proliferation associated pathology, endotheUal cell proliferation associated 
pathology and osteoblast proliferation associated pattiology with the provisio the 
compound cyc/o[-D-Val.Arg-Gly-Asp-Glu(-EAhx-Tyr-Cys-NH>] Unked to BS A is not 
used in a cell adhesion assay for endotheUal cells. 

26. Use of a compound according to claim 8-23 or a pharmaceutical composition 
according to claim 24 for in vivo diagnosis, prophylaxis and/or therapy of a sclerotic 
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and/or fibrotic disease in particular for in vitro diagnosis of a disease selected from the 
group consisting of liver fibrosis, in particular ciiAosis, kidney fibrosis, in particular 
glomerulosclerosis and interstitial fibrosis, lung fibrosis, atherosclerosis and chronic or 
acute inflammatory processes such as rheumatoid arthritis, Crohns disease, coUtis 
ulcerosa, glomerulonephritis, sepsis and tumor-cell proliferation associated pathology, 
fibroblast proliferation associated pathology, endothelial cell prohferation associated 
pathology and osteoblast prolifCTation associated pathology. 
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during disease. In particular, the RRP may be of a receptor selected from the group of PDGF receptor, collagen type VI receptor, cytokine 
receptor<s) such as TGF)9, IFNa and interleukin Preferably, the cyclic portion of the cyclic peptide comprises at least the amino acid 
sequence RGD or KPT. The compounds can be used as an active targeting ingredient for manufacturing a pharmaceutical composition for 
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colitis ulcerosa, glomerulonephritis and sepsis, in particular for targeting HSC. The invention also relates to pharmaceutial compositions 
comprising the above compound(s). 
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PEPTIDE-BASED CARRIER DEVICES FOR STELLATE CELLS 



Background of the invention 

The hallmark of fibrosis is the excessive deposit of extracellular matrix 
components caused by an increased synthesis and decreased degradation of matrix 
proteins, predominantly collagen type I and IIL This process of fibrosis can occur in all 
kinds of organs such as the kidney (glomerulosclerosis or interstitial fibrosis), the skin 
(scar formation), the lung and also in the liver, where the end-stage of liver fibrosis is 
referred to as cirrhosis. The process also shares many characteristics with the formation 
of atherosclerotic plaques in arteries. Liver fibrosis leads to a deterioration of liver 
function, and eventually in complete liver failure, which is lethal if untreated. The 
process can be elicited by viruses (Hepatitis A, B and C), alcohol consumption, genetic 
disorders, or by chronic exposure to hepatotoxic agents. The incidence of this disease is 
very variable depending on the country. In the period 1985-1989, the incidence of liver 
cirrhosis in The Netherlands was 3.90 per 100,000 habitants per year, whereas this 
incidence in, for instance, France and Germany was 11.9 respectively 12,4. To date, no 
effective pharmacotherapeutic intervention is available for this disease. In the past 
decades liver transplantation has become a serious option for many patients but the costs, 
the availability of donor livers and the traumatic event of the transplantation itself 
hamper the application of such an operation in general practice. Pharmacological 
intervention would be a better option. 

Hepatic stellate cells (HSC), also called Ito cells or fat storing cells strongly 
proliferate during the progression of the disease and they subsequently transform into 
myofibroblasts (MF). These cells are the major producers of collagens, glycoproteins, 
and proteoglycans in a diseased liver. Moreover, HSC and MF produce an array of 
mediators which activate other hepatic and inflammatory cells thus enhancing the fibrotic 
process. Therefore, HSC are an important target for anti-fibrotic therapy. However, in 
vivo studies indicate that anti-fibrotic drugs are not efficiently taken up by HSC and as a 
consequence, most drugs which showed potent anti-fibrotic activity in vitro, failed to 
exert any effect in vivo. At high doses such drugs often induce many side effects caused 
by extrahepatic distribution of the drug. Cell specific delivery is an option to solve these 
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problems. This can be accomplished by coupling drugs to carrier molecules, which are 
selectively taken up by the target cells. Liposomes are well known drug carriers but 
modified proteins can also be applied. Cell specific delivery of therapeutic and diagnostic 
agents to hepatocytes, endothelial and Kupffer cells has already been achieved by 
modification of the sugar moieties of proteins or polymers. Coupling of galactose to, for 
instance, human serum albumin (HSA) leads to a specific accumulation of this 
neoglycoprotein in hepatocytes whereas addition of mannose to albumin causes uptake 
into Kupffer or endothelial cells. Increasing the net negative charge (for instance by 
succinylation of amine groups) results in uptake of the protein into endothelial cells via 
scavenger receptors. For a comprehensive review on carrier devices for cell specific 
delivery of drugs see D.K.F. Meijer and G. Molema, Sem. in Liver Dis. 15: 202-256, 
1995. The benefits of such carrier devices for the development of novel 
pharmacotherapeutic interventions for various diseases has been well recognized. 
However, a specific carrier for drugs to HSC, the most important cell in the 
pathogenesis of liver fibrosis, has not been found yet. 

Summary of the invention 

The invention describes novel drug carriers which specifically accumulate in 
hepatic stellate cells (HSC). These carriers can be used for the targeting of all kinds of 
therapeutic agents, preferably anti-fibrotic drugs to HSC. The carriers may also be 
applied for the visualization of HSC for diagnostic purposes. The basis of the invention 
lies in the coupling of small cyclic proteins (oligopeptides), that contain specific receptor 
recognising peptides (RRPs) to soluble or particle type carriers (core carriers). The use 
of such a conjugate as a tool for targeting purposes has not been described. The 
target-receptors for these neo proteins, neo oligopeptides or oligopeptide carrier 
constructs are specific for HSC or are upregulated upon this cell type during the course 
of the disease. In the present study human serum albumin (HSA) is applied as the 
core-carrier, but the invention is not restricted to a specific protein or polymer. Each 
molecule with attachment sites for peptides is applicable as a carrier to HSC. The 
invention describes conjugates which bind to the platelet derived growth factor 
(PDGF)-receptor and conjugates which attach to the collagen type VI receptor. Both 
types of receptors are present in relatively high amounts upon HSC and are well 
characterized. The respective receptor-binding ligands are known. 
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Since these receptors are also upregulated in renal mesangial cells as well as 
fibroblasts in various organs during glomerulosclerosis, interstitial fibrosis, lung fibrosis 
or atherosclerosis, and since these pathological processes are accessible for 
macromolecules it is assumed that these carriers will also show a relative accumulation 
in these cell types during the coiu-se of these diseases. The conjugates described here 
may therefore also be applied as drug-carriers or carriers for diagnostic markers and/or 
for treatment of the above mentioned diseases. 

The proliferation of HSC during the process of fibrosis is an important 
pathogenic factor. Cell-matrix interactions and the production of growth factors such as 
PDGF play a pivotal role in this proliferative response of HSC. Peptides which bind to 
the PDGF receptors or collagen type VI receptors will block the binding of endogenous 
PDGF or will interfere with cell-matrix interactions and therefore the oligopeptides 
described here may also exert an antiproliferative activity and consequently these 
oligopeptides may serve as anti-fibrotic or anti-sclerotic agents themselves. 

Also other receptors may be targeted using this new approach. Transforming 
Growth Factor B (TGFC), interleukin IB (II IB), and Tumor Necrosis Factor a (TNFa) 
are other important mediators during chronic inflammatory processes and the receptors 
for these cytokines are upregulated upon HSC as well as upon endothelial cells and 
Kupffer cells in the liver. The ligands for these receptors are well characterized and 
similar to the PDGF-receptor or collagen Vl-receptor recognizing proteins, cyclic 
peptides recognizing the binding site for these receptors can be prepared and coupled to 
a core-protein such as albumin. A relative accumulation of these conjugates can be 
expected into the target cell expressing the particular receptors. Most of the cytokines 
contain a RGD sequence (arg-gly-asp). This is the (putative) cell attachment site and in 
combination with additional amino acids it will determine the specificity for the 
individual cytokines and growth hormone receptors. Coupling this RGD sequence and 
accompanying amino acids to a carriermolecule using the approach described here is 
feasible. The invention also includes the preparation of oligopeptides in which more than 
one receptor recognizing domain for the same receptor are combined and peptide 
constructs in which different receptor recognizing domains for different types of 
receptors are combined. The particular oligopeptide constructs containing a single or 
more than one receptor recognizing domain can be used as such, as intrinsic active 
substances but also for the preparation of drug conjugates (pro-drugs) and be employed 
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to prepare larger drug carriers by coupling of the oligopeptides to either proteins, soluble 
and particulate polymeric carriers and lipoid carriers (liposomes, neolipoproteins, 
micelles) that subsequently can be used for covalent binding and/or inclusion or 
association of therapeutic agents for the purpose of cell-specific drug targetting. 
The application of such carriers is not limited to the treatment or diagnosis of fibrotic 
processes but also to other chronic and acute inflammatory processes such as, for 
instance, rheumatoid arthritis, Crohn's disease, colitis ulcerosa, glomerulonephritis and 
sepsis. 

Detailed description of the invention 

A compound according to the invention comprises a carrier molecule, said 
carrier molecule being linked to a further molecule, said further molecule being at least 
one cyclic peptide, said cyclic peptide comprising in the cyclic peptide portion thereof at 
least one sequence containing at least one specific receptor recognising peptide (RRP) 
and with the proviso the compound is not a naturally occurring receptor agonist or 
antagonist. Suitably in such a compound according to the invention the RRP is of a 
receptor specific for Hepatic Stellate Cells (HSC) or a receptor that is upregulated on 
HSC during disease. 

The RRP can by way of example be the agonist or antagonist of a receptor 
selected from the group of receptors consisting of PDGF receptor, collagen type VI 
receptor, cytokine receptor such as TGF6, TNFa and interleukin IB. 

Suitably when the RRP is of a collagen type VI receptor, cytokine receptor 
such as TGFI3, TNFa and interleukin 16 the cyclic portion of the cyclic peptide 
comprises at least the amino acid sequence ROD or KPT (lys-pro-thr) in the cyclic 
portion thereof. By way of example the cyclic portion of the cyclic peptide comprises at 
least an amino acid sequence selected from X*YRGDYX* (Xaa-(Xaa)„-arg-gly-asp- 
(Xaa)„ -Xaa) and X*YKPTYX* (Xaa-(Xaa)„-lys-pro-thr-(Xaa)„-Xaa) wherein X* 
represents the location of cyclisation and Y represents at least one amino acid or a 
sequence of amino acids up to a length such that the receptor binding capacity of the 
cyclic peptide is retained. In a preferred embodiment X* represents the location of 
attachment to the carrier molecule. An embodiment illustrating the above when the 
receptor agonist is of a collagen type VI receptor has a cyclic portion of the cyclic 
peptide comprising the amino acid sequence X*GRGDSPX* (Xaa-gly-arg-gly-asp-ser- 
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pro-Xaa). Suitably it will comprise the sequence -cysteine-glycine-arginine-glycine- 
aspartic acid-serine-proline-cysteine. 

Suitably when the receptor agonist is of a interleukin 1 beta receptor the 
cyclic portion of the cyclic peptide can comprise the amino acid sequence X*DKPTLX* 
(Xaa-asp-lys-pro-thr-lys-Xaa). 

Alternatively when the receptor agonist is of a PDGF receptor the cyclic 
portion of the cyclic peptide can comprise the amino acid sequence X*SRNLIDCX* 
(Xaa-ser-arg-asn-leu-ile-asp-cys-Xaa), wherein X* represents the location of 
cyclisation.In a preferred embodiment X* represents the location of attachment to the 
carrier molecule. Such a compound will bind to the PDGF receptor alpha and beta 
subtypes. Suitably it will comprise the sequence -cysteine-serine-arginine-asparagine- 
leucine-isoleucine-aspartic acid-cysteine. 

In any of the embodiments according to the invention that are described X* can be a 
cysteine residue. 

Only some crucial amino acids for the cyclic peptides are provided here. The 
oligopeptide may be elongated without causing a change in the cellular distribution 
pattern in vivo. Cyclisation of these peptides can be achieved for example by a disulfide 
bond between both cysteine groups. The free amine (a-amine) in one cysteine residue 
can be used to couple the oligopeptide to the carrier molecule. For example to the amine 
groups in a core-molecule like albumin, using succinimide-acetyl thioacetate (SATA). 
Coupling of more than one oligopeptide to albumin can be readily done. Attachment of 
the cyclic peptides to a carrier molecule via a biodegradable spacer, causing local release 
of the cyclic peptides, is also feasible. The examples provided here describe conjugates 
with multiple oligopeptides per HSA molecule, leaving enough free reactive groups 
within the core-protein (hydroxyl, amine or sulphate groups) to attach additional drugs or 
other chemicals. These conjugates selectively accumulate in HSC of normal and diseased 
livers. 

The cyclic portion of the cyclic peptide can suitably comprise multiple RRP 
sequences. The cyclic portion of the cyclic peptide can comprise multiple RRP sequences 
directed at at least two different types of receptors. Obviously they can also be directed 
at the same type of receptor. Combinations of various receptor agonist sequences are 
naturally also possible. Thus a compound according to the invention in any of the 
embodiments defined may comprise multiple cyclic peptides directed at the same or 
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different subtypes of receptors or may comprise multiple but similar oligopeptides that 
contain more than one identical or different RRP sequence directed at the same receptor 
or different receptors on the particular cell type respectively. By way of example a 
compound according to the invention, vi^herein the carrier molecule is linked to more 
than one cyclic peptide can suitably comprise 5-15 cyclic peptides as defined in any of 
the embodiments above. 

A person skilled in the art will realise numerous types of carrier molecules 
can be applied. The carrier molecule can suitably be selected from endogenous plasma 
proteins e.g. albumin, lactoferrin, alkaline phosphatase, superoxide dismutase, alpha2 
macroglobulin and fibronectin. They are to be pharmaceutically acceptable and of a size 
such that they preferably are not lost due to the renal excretion thereof Such compounds 
are suitably larger than 5000 Daltons. Suitable examples of the carrier molecule can be 
selected from the group of carrier molecules consisting of proteins, oligo or 
pol>peptides, immunoglobulins or parts thereof, oligonucleotides, disaccharides, 
polysaccharides, biodegradable synthetic polymers, liposomes, lipid particles, 
biocompatible polymers in the form of microspheres or nanoparticles. Quite suitably in a 
compound according to this aspect of the invention the carrier molecule is the 
endogenous plasma protein albumin. The immunoglobulins can be mono or polyclonal. 
Parts of immunoglobulins can comprise Fab' fragments or single chain Ig. Humanised 
antibodies and bispecific antibodies are envisaged.In the case of human administration 
carriers that occur naturally in humans are preferred. For the sake of easy linkage of the 
carrier molecule to the cyclic peptide the carrier molecule preferably comprises free 
reactive groups such as hydroxyl, amine or sulphate. The carrier molecule can suitably 
be linked to the cyclic peptide via a biodegradable spacer. The carrier molecule can itself 
be a drug, the activity of which is not impaired by linking the cycHc peptide to it. 

In an alternative embodiment of the invention the carrier molecule in the 
compound can comprise additional drugs or chemicals linked thereto. 

The invention also covers a pharmaceutical composition comprising a 
compound according to any of the aforementioned embodiments as targeting ingredient 
and any pharmaceutically acceptable carrier. A pharmaceutical composition according to 
the invention comprises a compound in any of the embodiments mentioned above as 
pharmaceutically active ingredient in combination with any pharmaceutically acceptable 
additional carrier. In an alternative embodiment the pharmaceutical composition can 
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further comprise a drug biodegradably attached to the compound. It is also possible for 
the compound to further comprise a diagnostic marker attached thereto, A 
pharmaceutical composition according the invention will be in a pharmaceutical dosage 
form. Such a dosage form can comprise sprayable, injectable or infusable solutions or 
solids or dosage forms for pulmonary or other administration routes. Also a 
pharmaceutical composition according to the invention can be in a topical form. In the 
case of parenteral administration a systemically acceptable form should be composed. 
This means it can enter the bloodstream without causing clotting or inadmissibly toxic 
reactions. 

The invention is also directed at application of a compound according to the 
invention in any of the abovementioned embodiments as active targeting ingredient for 
manufacturing a pharmaceutical composition according to the invention for therapy, 
prophylaxis or diagnosis of chronic diseases. Examples from this group consist of 
fibrotic disease, sclerotic disease and chronic or acute inflammatory processes such as 
glomerulosclerosis, interstitial fibrosis, atherosclerosis, rheumatoid arthritis, Crohns 
disease, colitis ulcerosa, glomerulonephritis, lung fibrosis and sepsis. Suitably use of a 
compound according to the invention as active targeting ingredient for manufacturing a 
pharmaceutical composition according to the invention for therapy, prophylaxis or 
diagnosis of a disease related to proliferation of HSC is also envisaged as forming a 
particularly useful application to be covered by the invention. A method of targeting 
HSC, said method comprising administration in a pharmaceutically acceptable amount 
and form of a compound or a pharmaceutical composition according to the invention to a 
subject or a tissue sample of a subject is covered by the invention. The person skilled in 
the art will adjust the dosage to be applied to the manner of application, size, weight, 
state of health etc of the subject to which administration is to occur. Administration can 
ocur in any manner known per se for administration of medicament. 

The invention also covers a method of therapy, diagnosis or prophylaxis of a 
disease related to HSC, said method comprising administration in a pharmaceutically 
acceptable amount and form of a compound or a pharmaceutical composition according 
to the invention to a subject or a tissue sample of a subject. Particularly such disease can 
be one selected from the group consisting of fibrotic disease, sclerotic disease and 
chronic or acute inflammatory processes such as glomerulosclerosis, interstitial fibrosis, 
lung fibrosis, atherosclerosis, rheiunatoid arthritis, Crohns disease, colitis ulcerosa. 
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glomerulonephritis and sepsis. The method comprises administration in a 
pharmaceutically acceptable amount and form of the compound or pharmaceutical 
composition according to the invention to a subject or a tissue sample of a subject. The 
person skilled in the art will adjust the dosage to be applied to the manner of 
application, size, weight, state of health etc of the subject to which administration is to 
occur. Administration can occur in any manner known per se for administration of 
therapeutic agents. 

This further aspect of the invention will be illustrated but not limited in the following 
examples. 

EXAMPLE 1 

Normal rats and rats with liver fibrosis (3 weeks after bile duct ligation) 
received an intravenous injection of 10 mg/kg b.w. PDGF receptor-binding peptides 
conjugated with HSA. Based upon the results of the organ distribution studies with 
radiolabeled conjugates (figure 1), rats were sacrificed after ten minutes and samples of 
the liver and bone (from ribs, front paw, rear paw and the back) were removed for 
histochemical examination. No accumulation of this HSA-peptide conjugate was 
detectable in bone samples, whereas abundant staining was found in tissue samples. 
Upon cryostat sections of these livers double stainings were performed with anti-HSA 
antibodies and antibodies against Kupffer cells (EDI), endotheHal cells (RECA-1), 
myofibroblasts (anti-actin antibodies) or hepatic stellate cells (desmin and GFAP 
antibodies). Subsequently, the number of double positive cells (HSA+ and cell marker+) 
were counted and related to the total number of HSA positive cells in the same area. 
Results of the quantitative evaluation of the carrier uptake in the liver are summarized in 
table 1. 



Table 1 : Relative accumulation of HSA modified with collagen Vl-receptor recognising 
peptides (pCVI-HSA) or PDGF receptor-recognising peptides (pPB-HSA) in non- 
parenchymal cells of the liver. The number of HSA-positive cells was related to the 
nimiber of cells double-positive for HSA and a HSC marker (desmine), or a EC marker 
(HIS 52), or a KG marker (ED2) or a PC marker (glycogen). 
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% HSC 


% EC 


% KC 


PC 


pCVI-HSA 


73 ± 14 


30 ± 10 


16 ± 11 




pPB-HSA 


72 ± 18 


16 ± 6 


11 ± 6 


+ 



HSC = hepatic stellate cells, EC = endothelial cells, KC = Kupffer cells, PC = 
parenchymal cells 



EXAMPLE 2 

Normal rats and rats with liver fibrosis (3 weeks after bile duct ligation) 
received an intravenous injection of 10 mg/kg b.w. collagen VI receptor-binding peptides 
conjugated with HSA. Based upon the results of the organ distribution studies with 
radiolabeled conjugates (figure 2), rats were sacrificed after ten minutes and samples of 
the liver and bone (from ribs, front paw, rear paw and the back) were removed for 
histochemical examination. No accumulation of this HSA-peptide conjugate was 
detectable in bone samples, whereas abundant staining was found in tissue samples. 
Upon cryostat sections of these livers double stainings were performed with anti-HSA 
antibodies and antibodies against Kupffer cells (EDI), endothelial cells (RECA-1), 
myofibroblasts (anti-actin antibodies) or hepatic stellate cells (desmin and GFAP 
antibodies). Subsequently, the number of double positive cells (HSA-f and cell marker+) 
were counted and related to the total number of HSA positive cells in the same area. 
Results of the quantitative evaluation of the carrier uptake in the liver are summarized in 
table 1. 

EXAMPLE 3 

Another cyclic oligopeptide recognizing the PDGF-receptor can be described 

as follows: 

-cysteine-arginine-lysine-lysine-proline-cysteine- (C*RKKPC*), 



where the cysteines (C*) represent the cyclisizing residues. 
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Only some crucial amino acids for the PDGF-binding peptide are provided 
here. The oligopeptide may be elongated without causing a change in the cellular 
distribution pattern in vivo. Cyclisation of this peptide can be achieved by a disulfide 
bond between both cysteine groups, whereas the free amine in one cysteine residue can 
be used to couple the oligopeptide to a core-molecule like albumin. Coupling of more 
than one oligopeptide to albumin can be readily done. 

EXAMPLE 4 

A cyclic peptide which binds to the interleukin IB-receptor can be described 

as follows: 

-cysteine-aspartic acid-lysine-proline-lhreonine-leucine-cysteine- (C*DKPTLC*) 

where the cysteines (C*) represent the cyclisizing residues. 

The receptor binding properties of the tripeptide lysine-proline-threonine 
(KPT) has been reported (Ferreira et al.. Nature 334: 698, 1988). Two or more 
additional amino acids, preferably the two adjacent amino acids in the native interleukin 
IB molecule on both sites of this tripeptide, are in this example attached to this 
tripeptide. Subsequently, the terminal cysteine residues allow for cyclysation of this 
oligopeptide and coupling of this peptide to a macromolecule. In this way, the 
interleukin 16 binding site is exposed to its receptor similar to the PGDF- and collagen 
VI receptor binding peptides. This conjugate may also serve as a carrier for therapeutic 
or diagnostic agents for the treatment of inflammatory processes. 

DESCRIPTION OF THE DRAWINGS 

Fig. 1 : Organ distribution of human serum albumin (HSA) conjugated with 
10 to 12 cyclic oligopeptides recognizing the PDGF-receptor in normal rats [figure A] 
and in rats with liver fibrosis induced by bile duct ligation (3 weeks after the operation) 
[fig.B]. Figure C represents the organ distribution of unmodified HSA. Organs were 
removed 10 minutes after intravenous administration of radiolabeled (*^^I) protein and 
analyzed using a gamma-counter. The results are expressed as the mean ± SD (n=3 per 
group). Note the accumulation of modified HSA in livers of normal and diseased rats. 
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whereas native HSA remains in the blood. 

Fig. 2: Organ distribution of human serum albumin (HSA) conjugated with 10 to 12 
cyclic oHgopeptides recognizing the collagen type Vl-receptor in normal rats [figure A] 
and in rats with liver fibrosis induced by bile duct ligation (3 weeks after the operation) 
[fig. B]. Organs were removed 10 minutes after intravenous administration of 
radiolabeled (*"l) protein and analyzed using a gamma-counter. The results are expressed 
as the mean ± SD (n=3 per group). Note the accumulation of modified HSA in livers of 
normal and diseased rats. 

Fig. 3; Intrahepatic distribution of HSA modified with 10-12 collagen type 
Vl-receptor binding peptides in fibrotic rats (3 weeks after bile duct ligation). 10 minutes 
after intravenous administration of modified protein, the albumin derivatives can be 
imuunhistochemically detected in a non-parenchymal cell type of the liver using a 
polyclonal antibody against albumin [fig. A]. The modified albumin co-localizes with the 
marker for HSC (desmin) [see arrowheads, fig. B]. 

Fig. 4: In vitro displacement of radiolabeled PDGF-BB from its receptor 
upon 3T3-fibroblasts by HSA-PDGF receptor-binding peptide conjugates (pPB-HSA, 
closed blocks), HSA (open blocks) or uncoupled PDGF-receptor binding peptides (pPB, 
open circles). Note the strong inhibition of binding of native PDGF to fibroblasts 
induced by the modified HSA, but not by native HSA or the oligopeptides alone. 
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Background information to a further aspect of the invention 

An increased expression of the Insulin Growth Factor 
II/mannose-6-phosphate (IGFII/M6P) receptor has been reported upon hepatic stellate 
cells in particular after activation of this cell type. This led to the idea of coupling 
mannose-6-phosphate (M6P) to a core-protein and the use of such a neo-glycoprotein as 
a drug carrier to HSC. The degree of substitution of M6P to HSA necessary for this 
purpose could not be deduced from the present state of the art. We have found that a 
quite high degree of substitution is required for efficient targeting. Introduction of only a 
few groups was not particularly successful. The invention thus provides a novel type of 
drug carrier to the hepatic stellate cells (HSC). The carrier can be used for the targeting 
of all kinds of therapeutic agents, preferably anti-fibrotic agents to HSC, or may be 
applied for the visualization of HSC for diagnostic purposes. 

As it was also reported that this receptor played a role in the activation of latent 
TGF-beta and TGF-beta is known to be a pro-fibrogenic growth factor which is a very 
important mediator during fibrosis the compound acording to this further aspect of the 
invention should also be useful for diagnosis, prophylaxis and therapy of fibrotic 
diseases. Mannose-6-phosphate substituted proteins may also interfere with the activation 
of latent TGF-beta and this carrier may therefore have an antifibrotic action of its own. 

Detailed description of the further aspect of the invention 

The invention in a further aspect is directed at a compound capable of 
recognising and binding a mannose 6 phosphate receptor said compound comprising a 
carrier molecule linked to a molecule capable of recognising and capable of binding 
mannose-6-phosphate receptor, said molecules recognising and capable of binding 
mannose-6-phosphate receptor being present on the carrier molecule in at least an 
amount sufficient to occupy at least 20% of the carrier molecule linking sites for said 
molecules recognising and capable of binding mannose-6-phosphate receptor, with the 
proviso the compound is not latent tumor growth factor beta, thyroglobulin or a 
lysosomal protein. The latter are known proteins that are also known to comprise 
terminal mannose 6 phosphate groups and as such will bind to the mannose 6 phosphate 
receptor. They are excluded as compounds according to the invention. The substitution 
degree can be higher than 30% even as high as 40 or 50%. A suitable example of the 
molecule capable of recognising and capable of binding mannose-6-phosphate receptor is 
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mannose 6 phosphate. 

In a compound according to this aspect of the invention the carrier molecule 
can be selected from the group consisting of proteins, oligo or polypeptides, 
immunoglobulins or parts thereof, oligonucleotides, disaccharides, polysaccharides, 
biodegradable synthetic polymers, liposomes, lipid particles, biocompatible polymers in 
the form of microspheres or nanoparticles. The carrier molecule can suitably be selected 
from endogenous plasma proteins e.g. albumin, lactoferrin, alkaline phosphatase, 
superoxide dismutase, alpha2 macroglobulin and fibronectin. The immunoglobulins can 
be mono or polyclonal. Parts of immunoglobulins can comprise Fab' fragments or single 
chain Ig. Humanised antibodies and bispecific antibodies are envisaged. Quite suitably in 
a compound according to this aspect of the invention the carrier molecule is the 
endogenous plasma protein albumin. A person skilled in the art will realise numerous 
types of carrier molecules can be applied. They are to be pharmaceutically acceptable 
and of a size such that they preferably are not lost due to the renal excretion thereof. 
Such compounds are suitably larger than 50000 Daltons. 

Quite specifically in a preferred embodiment of a compound according to 
this aspect of the invention at least 10 molecules capable of recognising and capable of 
binding mannose-6-phosphate receptor are linked to the carrier molecule. The carrier 
based upon macromolecules substituted with mannose-6-phosphate residues with 
substitution of more than 1 0 mannose-6-phosphate residues per macromolecule has been 
found exceptionally appropriate for proper targeting. The carrier molecule was human 
serum albumin. 

The invention also covers a pharmaceutical composition comprising a 
compound according to any of the aforementioned embodiments of the further aspect of 
the invention disclosed as targeting ingredient and any pharmaceutically acceptable 
carrier. A pharmaceutical composition according to the invention comprises a compound 
in any of the embodiments mentioned above as pharmaceutically active ingredient in 
combination with any pharmaceutically acceptable additional carrier. In an alternative 
embodiment the pharmaceutical composition can further comprise a drug biodegradably 
attached to the compound. It is also possible for the compound to further comprise a 
diagnostic marker attached thereto. A pharmaceutical composition according the 
invention will be in a medicinal dosage form. Such a dosage form can comprise 
sprayable, injectable or infusable solutions or solids or dosage forms for pulmonary or 
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other administration routes. Also a pharmaceutical composition according to the 
invention can be in a topical form but will preferably be in a systemically acceptable 
form. This means it can enter the bloodstream without causing clotting or inadmissibly 
toxic reaction. 

The invention is also directed at application of a compound according to the 
invention in any of the abovementioned embodiments as active targeting ingredient for 
manufacturing a pharmaceutical composition according to the further aspect of the 
invention just mentioned for therapy, prophylaxis or diagnosis of a disease selected from 
the group of chronic diseases, for example fibrotic disease, sclerotic disease and chronic 
or acute inflammatory processes such as glomerulosclerosis, interstitial fibrosis, lung 
fibrosis, atherosclerosis, rheumatoid arthritis, Crohns disease, colitis ulcerosa, 
glomerulonephritis and sepsis. 

The invention is also directed at application of a compound according to the invention in 
any of the abovementioned embodiments as active targeting ingredient for manufacturing 
a pharmaceutical composition according to the further aspect of the invention just 
mentioned for therapy, prophylaxis or diagnosis of any of the following pathological 
conditions; cell proliferation associated pathology e.g. tumors, a disease related to 
proliferation of HSC, fibroblast proliferation associated pathology, endothelial cell 
proliferation associated pathology and osteoblast proliferation associated pathology. The 
invention also covers a method of targeting proliferating cells, preferably tumor cells, 
HSC, fibroblasts, endothelial cells and osteoblasts said method comprising administration 
in a pharmaceutically acceptable amount and form of a compound or a pharmaceutical 
composition according to the aspect of the invention just described to a subject or a 
tissue sample of a subject. In an alternative embodiment it also covers a method of 
targeting proliferating cells, preferably tumor cells, HSC, fibroblasts, endothelial cells 
and osteoblasts said method comprising administration in a pharmaceutically acceptable 
amount and form of a compound or a pharmaceutical composition according to the 
further aspect of the invention just described to a subject or a tissue sample of a subject. 
Alternatively it covers a method of therapy, diagnosis or prophylaxis of a disease related 
to proliferating cells, preferably tiunor cells, HSC, fibroblasts, endothelial cells and 
osteoblasts, said method comprising administration in a pharmaceutically acceptable 
amoimt and form of a compound or a pharmaceutical composition according to the 
fiirther aspect of the invention to a subject or a tissue sample of a subject. Specifically it 
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covers a method of therapy, diagnosis or prophylaxis of a disease related to HSC, said 
method comprising administration in a pharmaceutically acceptable amount and form of 
a compound or a pharmaceutical composition as described for the further aspect of the 
invention to a subject or a tissue sample of a subject. A method of therapy, prophylaxis 
or diagnosis of a disease selected from the group consisting of fibrotic disease, sclerotic 
disease and chronic or acute inflanunatory processes such as glomerulosclerosis, 
interstitial fibrosis, lung fibrosis, atherosclerosis, rheumatoid arthritis, Crohns disease, 
colitis ulcerosa, glomerulonephritis and sepsis, said method comprising administration in 
a pharmaceutically acceptable amount and form of a compound or a pharmaceutical 
composition as described for the further aspect of the invention to a subject or a tissue 
sample of a subject also falls within the scope of the invention. 

This further aspect of the invention will be illustrated but not limited in the following 
examples. 

EXAMPLE 5 

Mannose 6-phosphate was covalently coupled to human serum albumin 
(HSA) in two steps. First, p-nitrophenyl-a-D-mannopyranoside (Sigma, St. Louis, USA) 
was phosphorylated according to standard procedures. The molecular weight (MW 381) 
and purity of the obtained crystalline product p-nitrophenyl-6-phospho-a-D- 
mannopyranoside was verified by mass spectrometry. Subsequently, the nitro-group was 
reduced with 10% palladium on active carbon (Aldrich Chemie GmbH, Steinheim, 
Germany) under hydrogen atmosphere of 1 atm. The obtained product 
p-aminophenyl-6-phospho-a-D-mannopyranoside was coupled to HSA by activation with 
thiophosgene. By variations in the molar ratio HSA: 
p-nitrophenyl-6-phospho-a-D-mannopyranoside, a series of neoglycoproteins 
(M6P^-HSA) were obtained, x = 2, 4, 10, 21, or 28. The M6P^-HSA preparations were 
further purified and characterized according to standard procedures. 

A tracer dose of modified HSA labelled) was intravenously administered to normal 
and fibrotic rats (three weeks after bile duct ligation). Ten minutes after injection of 
these compounds, rats were sacrificed and all organs were removed. As can also be seen 
in figure 5, the degree of substitution of mannose 6-phosphate to HSA strongly 
influenced liver uptake. HSA with a low degree of sugar loading (x=2-10) accumulated 
for 2 ± 1% to 9 ± 0.5% in fibrotic rat livers, while the rest of the dose remained in the 
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circulation. An increase in the molar ratio of M6P:HSA up to 28 caused a gradual 
increase in liver accumulation (to 59 ± 9% of the dose). 

In addition, the intrahepatic distribution of modified HSA was examined 
immunohistochemically. Modified HSA was administered to rats (10 mg/kg b.w.) and 10 
minutes after the injection samples from the liver, spleen, kidney, and bone were 
histochemically examined. We observed that the more mannose 6-phosphate was linked 
to HSA, the higher the uptake was in HSC, Quantitative evaluation of liver sections ten 
minutes after administration of modified HSA revealed that M6P10-HSA accumulated 
for 19 ± 10% in HSC. In contrast, 69 ± 12% of the intrahepatic staining for 
M6P28-HSA was found in HSC, whereas 20 ± 6% was found in Kupffer cells and 17 ± 
6% in endothelial cells. No uptake was detected in hepatocytes and bile duct epithelial 
cells. Also no staining for modified HSA was found in other organs. 

EXAMPLE 6 

M6P2, -bovine serum albumin (BSA) and M6P28-HSA, synthesized and 
characterized according to standard procedures, were radiolabeled with The 
intrahepatic uptake of these neo-glycoproteins was measured in human liver slices. These 
slices (± 10 mg liver tissue with a thickness of approximately 10 cells) were obtained 
fi-om patients with normal liver function and from cirrhotic patients. Significant 
intrahepatic accumulation of radiolabeled BSA and HSA derivates was found within one 
hour after co-incubation with these slices, whereas unmodified BSA or HSA was not 
taken up by the human tissue samples (see figure 6). 

EXAMPLE 7 

Pyrrolidine-dithiocarbamate (PDTC, which is an inhibitor of the transcription 
factor NF-kappaB) was attached to M6P28-HSA by coupling the carboxylic groups of 
PDTC to lysine groups of HSA according to standard procedures. This compound was 
administered to rats with liverfibrosis induced by bile duct ligation. Rats receiving this 
conjugate 1, 3 and 5 days after the bile duct ligation displayed less proliferation of HSC 
in the parenchymal area at day 7 as compared to rats receiving no treatment or PDTC 
alone after induction of fibrosis. HSC were demonstrated in cryostat sections with anti- 
desmine and anti-Glial Fibrillar Acidic Protein (GFAP) antibodies and standard indirect 
inraiunoperoxidase techniques. 



wo 00/23113 

17 

BRIEF DESCRIPTION OF THE DRAWINGS 
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Figure 5. The organ distribution of radiolabeled MeP^'-HSA in fibrotic rats (three weeks 
after bile duct ligation), 10 minutes after intravenous administration of the modified 
5 HSA. x= 2, 4,10, 21, and 28. Note that proteins substituted with 2,4 or 10 M6P 
molecules per HSA remain in the blood, whereas proteins with high amounts of 
substitution accumulate in the liver. 

Figure 6. Binding and uptake of radiolabeled M6P28-HSA in human liver tissue at 4 
10 degrees Celcius respectively 37 degrees Celsius. *^^I-labeled modified albumin was 
incubated with slices (10 mg) obtained from patients with a normal liver function. (TX = 
transplantation liver) or from patients with liver Cirrhosis (Cir). 

Note the high accumulation of neo-glycoprotein in human liver slices as compared to 
native HSA. 
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CLAIMS 

1. A compound comprising a carrier molecule, said carrier molecule being 

linked to a further molecule, said further molecule being at least one cyclic peptide, said 
cyclic peptide comprising in the cyclic peptide portion thereof at least one sequence 
encoding a cell receptor recognising peptide (RRP) and with the provisro the compound 
is not a naturally occurring receptor agonist or antagonist. 

2. A compound according to claim 1, wherein the RRP is of a receptor specific 
for Hepatic Stellate Cells (HSC) or a receptor that is upregulated on HSC during disease. 

3. A compound according to any of claims 1 or 2, wherein the RRP is of a 
receptor selected from the group of PDGF receptor, collagen type VI receptor, cytokine 
receptor(s) such as TGFO, TNFa and interleukin 16. 

4. A compound according to any of claims 1-3, wherein the RRP is of a 
collagen type VI receptor, cytokine receptor(s) such as TGF/3, TNFa and interleukin IB. 

5. A compound according to claim 4, wherein the cyclic portion of the cyclic 
peptide comprises at least the amino acid sequence ROD or KPT in the cyclic portion 
thereof. 

6. A compound according to any of claims 4 or 5, wherein the cyclic portion 
of the cyclic peptide comprises at least an amino acid sequence selected from 
X*YRGDYX* and X*YKPTYX*, wherein X* represents the location of cyclisation and 

Y represents at least one amino acid or a sequence of amino acids up to a length such 
that the receptor binding capacity of the cyclic peptide is retained. 

7. A compound according to any of claims 4-6, wherein the cyclic portion of 
the cyclic peptide comprises at least an amino acid sequence selected from 
X*YRGDYX* and X*YKPTYX*, wherein X* represents the location of cyclisation and 

Y represents at least one amino acid or a sequence of amino acids up to a length such 
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that the receptor binding capacity of the cyclic peptide is retained and wherein X* 
represents the location of attachment to the carrier molecule. 

8. A compound according to any of claims 1-7, wherein the RRP is of a 
collagen type VI receptor and the cyclic portion of the cyclic peptide comprises the 
amino acid sequence X*GRGDSPX*. 

9. A compound according to any of claims 1-7, wherein the RRP is of a 
interleukin 1 beta receptor and the cyclic portion of the cyclic peptide comprises the 
amino acid sequence X*DKPTLX*. 

10. A compound according to any of claims 1-9, wherein X* is a cysteine 
residue. 

11. A compound according to any of claims 1-3, wherein the RRP is of a PDGF 
receptor and the cyclic portion of the cyclic peptide comprises an amino acid sequence 
sekected from X*SRNLIDCX* and X*RKKPX*, wherein X* represents the location of 
cyclisation. 

12. A compound according to claim 11, wherein the RRP is of a PDGF receptor 
and the cyclic portion of the cyclic peptide comprises an amino acid sequence selected 
from X*SRNLIDCX* and X*RKKPX*. wherein X* represents the location of 
cyclisation and attachment to the carrier molecule. 

13. A compound according to claim 11 or 12, wherein the RRP is of a PDGF 
receptor and the cyclic portion of the cyclic peptide comprises an amino acid sequence 
selected from X*SRNLIDCX*, and X*RKKPX*, wherein X is a cysteine residue. 

14. A compound according to any of the preceeding claims wherein the cyclic 
portion of the cyclic peptide comprises multiple receptor binding sequences. 

15. A compound according to any of the preceeding claims wherein the cyclic 
portion of the cyclic peptide comprises multiple receptor binding sequences directed at at 
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16. A compound according to any of the preceeding claims, comprising multiple 
cyclic peptides directed at the same or different types of receptors. 

17. A compound according to any of the preceeding claims, wherein the carrier 
molecule is selected from the group of carrier molecules consisting of proteins, oligo or 
polypeptides, immunoglobulins or parts . thereof, oligonucleotides,, disaccharides, 
polysaccharides, biodegradable synthetic polymers, liposomes, lipid particles, 
biocompatible polymers in the form of microspheres or nanoparticles. 

18. A compound according to any of the preceeding claims, wherein the carrier 
molecule is linked to the cyclic peptide via a biodegradable spacer. 

19. A compound according to any of the preceeding claims, wherein the carrier 
molecule is linked to more than one cyclic peptide, suitably 5-15 cyclic peptides as 
defined in any of the preceding claims. 

20. A compound according to any of the preceeding claims, wherein the carrier 
molecule comprises free reactive groups such as hydroxyl, amine or sulphate. 

21. A compound according to any of the preceeding claims, wherein the carrier 
molecule comprises additional drugs or chemicals linked thereto. 

22. A pharmaceutical composition comprising a compound according to any of 
the preceeding claims as targeting ingredient and any pharmaceutical ly acceptable carrier. 

23. A pharmaceutical composition comprising a compound according to any of 
the claims 1-21 as pharmaceutically active ingredient and any pharmaceutical ly 
acceptable additional carrier. 

24. A pharmaceutical composition comprising a compound according to any of 
the claims 1-21 as pharmaceutically active ingredient and any pharmaceutically 
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acceptable carrier, wherein the compound further comprises a drug biodegradably 
attached thereto. 

25. A pharmaceutical composition comprising a compound according to any of 
the claims 1-21 as pharmaceutically active ingredient and any phamiaceutically 
acceptable carrier, wherein the compound further comprises a diagnostic marker attached 
thereto. 

26. A pharmaceutical composition according to any of claims 22-25 in a 
medicinal dosage form. 

27. A pharmaceutical composition according to any of claims 22-26 in a 
systemically acceptable fonm. 

28. Use of a compoimd according to any of claims 1-21 as active targeting 
ingredient for manufacturing a pharmaceutical composition according to any of claims 
22-27 for therapy, prophylaxis or diagnosis of a disease selected from the group 
consisting of fibrotic disease, sclerotic disease and chronic or acute inflammsitory 
processes such as glomerulosclerosis, interstitial fibrosis, lung fibrosis, atherosclerosis, 
rheumatoid arthritis, Crohns disease, colitis ulcerosa, glomerulonephritis and sepsis. 

30. Use of a compound according to any of claims 1-21 as active targeting 

ingredient for manufacturing a pharmaceutical composition according to any of claims 
22-27 for ther^y, prophylaxis or diagnosis of a disease related to proliferation of HSC. 

30. A method of targeting HSC, said method comprising administration in a 
pharmaceutically acceptable amount and form of a compound according to any of claims 
1-21 or a pharmaceutical composition according to any of claims 22-27 to a subject or a 
tissue sample of a subject. 

31. A method of therapy, diagnosis or prophylaxis of a disease related to HSC, 
said method comprising administration in a pharmaceutically acceptable amount and 
form of a compound according to any of claims 1-21 or a pharmaceutical composition 
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according to any of claims 22-27 to a subject or a tissue sample of a subject. 

32. A method of therapy, prophylaxis or diagnosis of a disease selected from the 
group consisting of fibrotic disease, sclerotic disease and chronic or acute inflammatory 
processes such as glomerulosclerosis, interstitial fibrosis, atherosclerosis, rheumatoid 
arthritis, Crohns disease, colitis ulcerosa, glomerulonephritis and sepsis, said method 
comprising administration in a pharmaceutically acceptable amount * and form of a 
compound according to any of claims 1-21 or a pharmaceutical composition according to 
any of claims 22-27 to a subject or a tissue sample of a subject. 

33. A compound capable of recognising and binding a maimose 6 phosphate 
receptor said compound comprising a carrier molecule linked to a molecule capable of 
recognising and capable of binding marmose-6-phosphate receptor, said molecules 
recognising and capable of binding mannose-6-phosphate receptor being present on the 
carrier molecule in at least an amount sufficient to occupy at least 20% of the carrier 
molecule linking sites for said molecules recognising and capable of binding mannose-6- 
phosphate receptor, with the proviso the compound is not latent tumor growth factor 
beta, thyroglobulin or a lysosomal protein. 

34. A compound capable of recognising and binding a mannose 6 phosphate 
receptor said compound comprising a carrier molecule linked to a molecule capable of 
recognising and capable of binding marmose-6-phosphate receptor, said molecules 
recognising and capable of binding mannose-6-phosphate receptor being present on the 
carrier molecule in at least an amount sufficient to occupy at least 20% of the carrier 
molecule linking sites for said molecules recognising and capable of binding mannose-6- 
phosphate receptor, with the proviso the compound is not a naturally occurring protein 
with terminal mannose 6 phosphate residues. 

35. A compound according to claim 33 or 34 wherein the carrier molecule is 
selected from the group consisting of proteins, oligo or polypeptides, immunoglobulins 
or parts thereof, oligonucleotides, disaccharides, polysaccharides, biodegradable synthetic 
polymers, liposomes, lipid particles, biocompatible polymers in the form of microspheres 
or nanoparticles. 
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36. A compound according to any of the preceeding claims, wherein the 
molecule capable of recognising and capable of binding mannose-6-phosphate receptor is 
mannose 6 phosphate. 

37. A compound according to any of the preceeding claims, wherein said 
compound comprises a carrier molecule linked to a molecule capable of recognising and 
capable of binding mannose-6-phosphate receptor, said molecule recognising and capable 
of binding mannose-6-phosphate receptor being present on the carrier molecule in at 
least an amount sufficient to occupy at least 20% of the carrier molecule linking sites for 
said molecules recognising and capable of binding marmose-6-phosphate receptor, with 
the proviso the compound is not a naturally occurring protein with terminal mannose 6 
phosphate residues. 

38. A compound according to any of the preceeding claims wherein the carrier 
molecule is selected from endogenous plasma proteins e.g. albumin, lactoferrin, alkaline 
phosphatase, superoxide dismutase, alpha2 macroglobulin and fibronectin. 

39. A compound according to any of the preceeding claims wherein at lea^t 10 
molecules capable of recognising and capable of binding mannose-6-phosphate receptor 
are present linked to the carrier molecule. 

40. A pharmaceutical composition comprising a compound according to any of 
the claims 33-39 as targeting ingredient and any pharmaceutically acceptable carrier. 

41. A pharmaceutical composition comprising a compound according to any of 
the claims 33-39 as pharmaceutically active ingredient and any pharmaceutically 
acceptable additional carrier. 

42. A pharmaceutical composition comprising a compound according to any of 
the claims 33-39 as pharmaceutically active ingredient and any pharmaceutically 
acceptable carrier, wherein the compound further comprises a drug biodegradably 
attached thereto. 
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43. A pharmaceutical composition comprising a compound according to any of 
the claims 33-39 as pharmaceutically active ingredient and any pharmaceutically 
acceptable carrier, wherein the compound further comprises a diagnostic marker attached 
thereto. 

44. A pharmaceutical composition according to any of claims 40-43 in a 
pharmaceutical dosage form. 

45. A pharmaceutical composition according to any of claims 40-44 in a 
systemically acceptable form. 

46. Use of a compound according to any of claims 33-39 as active targeting 
ingredient for manufacturing a pharmaceutical composition according to any of claims 
40-45 for therapy, prophylaxis or diagnosis of a disease selected from the group 
consisting of fibrotic disease, sclerotic disease and chronic or acute inflammatory 
processes such as glomerulosclerosis, interstitial fibrosis, lung fibrosis, atherosclerosis, 
rheumatoid arthritis, Crohns disease, colitis ulcerosa, glomerulonephritis, sepsis, 

47. Use of a compound according to any of claims 33-39 as active targeting 
ingredient for manufacturing a pharmaceutical composition according to any of claims 
40-45 for therapy, prophylaxis or diagnosis of any of the following pathological 
conditions cell proliferation associated pathology e.g. tumors, a disease related to 
proliferation of HSC, fibroblast proliferation associated pathology, endothelial cell 
proliferation associated pathology and osteoblast proliferation associated pathology. 

48. A method of targeting proliferating cells, preferably tumor cells, HSC, 
fibroblasts, endothelial cells and osteoblasts said method comprising administration in a 
pharmaceutically acceptable amount and form of a compound according to any of claims 
34-39 or a pharmaceutical composition according to any of claims 40-45 to a subject or 
a tissue sample of a subject. 



49. A method of targeting proliferating cells, preferably tumor cells, HSC, 

fibroblasts, endothelial cells and osteoblasts said method comprising administration in a 
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pharmaceutically acceptable amount and form of a compound according to any of claims 
33-39 or a pharmaceutical composition according to any of claims 40-45 to a subject or 
a tissue sample of a subject. 

50. A method of therapy, diagnosis or prophylaxis of a disease related to 
proliferating cells, preferably tumor cells, HSC, fibroblasts, endothelial cells and 
osteoblasts, said method comprising administration in a pharmaceutically acceptable 
amount and form of a compound according to any of claims 33-40 or a pharmaceutical 
composition according to any of claims 41-46 to a subject or a tissue sample of a 
subject. 

51. A method of therapy, diagnosis or prophylaxis of a disease related to HSC, 
said method comprising administration in a pharmaceutically acceptable amount and 
form of a compound according to any of claims 33-39 or a pharmaceutical composition 
according to any of claims 40-45 to a subject or a tissue sample of a subject, 

52. A method of therapy, prophylaxis or diagnosis of a disease selected from the 
group consisting of fibrotic disease, sclerotic disease and chronic or acute inflamifiatory 
processes such as glomerulosclerosis, interstitial fibrosis, atherosclerosis, rheumatoid 
arthritis, Crohns disease, colitis ulcerosa, glomerulonephritis, lung fibrosis and sepsis, 
said method comprising administration in a pharmaceutically acceptable amount and 
form of a compound according to any of claims 33-39 or a pharmaceutical composition 
according to any of claims 40-45 to a subject or a tissue sample of a subject. 
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